An integrated microfluidic device for single cell trapping and osmotic behavior investigation of mouse oocytes.
Transport properties of oocytes play an important role in the optimization of their cryopreservation. However, there are still no systematical investigations on oocyte transport properties from the viewpoint of single-cell trapping and high precision perfusion, especially with the powerful microfluidic approach. To this end, we developed an easy-to-fabricate and easy-to-use microfluidic chip along with automatic single cell trapping capability to investigate the oocyte membrane transport properties. The experimental results indicate that the device is available and reliable. We further performed a comparative study of the oocyte membrane transport properties between single and multi-step CPA addition protocols and confirmed that the transport property parameters measured by single-step osmotic shift could not be used for prediction of the osmotic responses of oocytes in multi-step CPA addition. This study provides a powerful tool for investigation of oocyte osmotic responses.